show that, at various levels, all flood characteristics could be affected by CC. 
42
Climate Change (CC), caused by increased concentrations of greenhouse gases, 43 has effects on the hydrological cycle. Impacts on the frequencies and intensities of 44 rainfall are expected. Water quality is also supposed to be degraded as it is directly 45 related to the available water quantity (Arnell, 1999; Warren, 2004 with a large value of n, we will be more close to the volume concept. In the present 154 study we considered n = 3. The corresponding flood peak is then: The climb-rate may be determined by the following equation (Young et al. 1999 The modified test statistic Z* is given by:
where Z is the statistic of Mann-Kendall test given in (5) and representing the break-points. In the present study, the regression model is formulated 235 as:
where y represents the flood characteristic (e.g. peak), x is the time as 238 years,
are the parameters to be estimated and τ is the break-point time. ,..,
Hence, fitting a multivariate distribution is divided into two parts: fitting a 250 marginal distribution to each variable and fitting the dependence structure between ,.., .. ; 0 , ,..., 1
where 1   represents the inverse of φ.
259
The most common Archimedean copulas are the copula of Gumbel, Frank and 260
Clayton. The goodness-of-fit test used is the graphical test proposed by Genest and 261
Rivest (1993) based on the K function given by:
Results and discussion

264
All the considered flood characteristics are obtained for the different flow series. 265 Then, the results of the studied characteristics are analyzed at various levels, namely: 266 descriptive analysis, correlation study, stationarity study, break-point detection and a 267 multivariate analysis. The results presented in Figure 4c and Table 2 The results related to flood volume are presented in Figure 4f and The results presented in Figure 4h and Table 2 The stationarity of all the considered series (63 series: 9 characteristic x 7 series) 410 is studied in this section using Mann-Kendall and modified Mann-Kendall tests. Table   411 9 shows the detected non-stationary series on the basis of the Mann-Kendall test. It (Table 9) . 
Bayesian analysis for break-points detection
426
The results of Bayesian analysis of break-points detection show that eight of the The fitting results are presented in Table 9 of the considered bivariate series. We 453 observe that generally the Gumbel copula is more appropriate for peak-volume while 454 that of Clayton is convenient for volume-duration. The correlations observed between the historical series are kept for both 470 characteristics from reanalysis than for those from CGCM3 in the reference period. 
690
The gray color indicates that the corresponding correlation is significant. 
692
694
The gray color indicates that the corresponding correlation is significant.
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